The paper seeks to investigate the dynamic relationship between financial development and economic growth in Sudan during 1970-2012. Using Johnson approach to Co-integration and Vector Error Correction Model (VECM) to find out the long and short run effect of the financial sector development on economic growth. The test for Co-integration shows that there is a linear long run relationship between real GDP growth and financial development. The empirical results show that there is a marginal positive effect of financial sector development on economic growth in Sudan. Coefficient of error correction term is (-0.255) signifying about 25.46 percent annual adjustment towards long run equilibrium which is guaranteed the occurrence of a stable long run relationship among the variables. Financial sector reforms and changes into real sector required in order to allocate the financial resources efficiently. Hence, policy makers required to review the legal and institutional arrangements which contribute for financial repression to hinder financial sector efficiency.
Introduction
It is now widely regarded that financial development, which contains the establishment and expansion of financial markets, intermediaries and other instruments is important for long run sustainable economic growth.In particular, financial development supports the growth process by mobilizing both domestic and foreign savings for investment to strengthen the most productive sectors.
The importance of the subject has been a great deal of interest by many scholors, researchers and practitioners they attempting to show the effect of financial development on economic growth and determine the appropriate of different financial intermediation variables. There are some suggesting variables have been used as the proxy of financial intermediation, depending on the specific characteristics of the financial system. The selected variables must relatively be significant for different financial intermediaries in the whole financial system in term of size and efficiency. Many empirical studies focused on the M2/ GDP % as the financial sector indicator; second the ratio of credit provided to the private sector to GDP uses as an alternative measure of financial intermediation, third market capitalization to GDP% fourth the bank deposit /GDP%. The theoretical basis of this relationship can be traced back to the study of Schumpeter (1911) and Mckinnon -Shaw (1973) ; they are the pioneers whom discovered the relationship between financial development and economic growth. Schumpeter (1911) describes the relationship between financial development and economic growth as a supply leading relationship. Mckinnon -Shaw (1973) investigates the impact of direct government intervention on the financial sector by imposing restrictions on the banking system, such as interest rate ceilings and credit programs have direct negative effects on the development of the financial sector then, consequently, hamper economic growth. However, despite the importance of the financial sector and its leading role in the economic growth and development process, its role to accelerate the growth in many developing countries still limited including Sudan. The reason behind that, the financial institutions in most of these countries is still undeveloped with lack of protection of their economies from the high competition. Moreover, the dominance of a small number of commercial banks on the financial sector in most developing economies, and this may undermine the efficient allocation of resources (Mohamad, 2008) . As in most emerging economies, the Kireyev A. (2001) reached in his paper that, following years of repression, political and economic instability coincide with long chronic civil war, Sudanese financial market is still young and underdeveloped.
Financial Intermediation in Sudan is low and non-bank financial markets and institutions are small and undeveloped. Financial sector was dominated by banking sector particularly commercial banks. Authorities have recently embarked on a series of reforms in attempts to strengthen the financial system and improve the performance of the banking sector using both direct and indirect financial policy instruments that facilitate it to supervise the credit policy as it used to control the quantity of money through interest rates. In the mid of 1990s central bank of Sudan turned to islamic modes of finance, after the completion the Islamization of banking sector in 1997, the central bank of Sudan adopt the treasury bills and government bonds instruments such as Murabaha, Musharaka, Mudaraba and Salam were applied instead of interest rates.
According to (Kireyev, 2001 ) Beginning 1997, the central bank of Sudan adopted several Islamic instruments to reform the financial system including: eliminating long-standing, cost-free loan facilities to banks and public enterprises; and minimum customer's share under the musharaka contracts. The main indicators of financial sector such as M2, domestic credit and banks deposits, were steadily declining in relation to GDP before 1997. Sudan has experienced slight increase in broad money as percentage of GDP from 8.6% in 1997 and reached 27.9% in 2012 compared with 30.1% to 50.6 % for countries such as Congo republic and Kenya, and 60% to118% for Arab countries, Sudan is still lag behind. Credit to the private sector contracted in real terms in 1993-1999, and in nominal terms in 1999. Thus, while demand for credit from the private sector increased during the 1990s, domestic credit to the private sector was shrinking annually by 16% in 1991-1993, by 1.5% in 1994-1996, and by 6% in 1997-1999 . In total, demostic credit to the private sector decreased by 23% in 1993-1999. In the period 2000-2008, bank lending to the private sector ranged between 23% and 36% of total credit. Agriculture and construction were the most severely affected sectors. 
Literature Review
The relationship between financial development and economic growth has been investigated extensively in the literature using different techniques. The literature is usually more supportive to the argument that financial development promotes growth in the long run. Financial development and economic growth-nexus in United Arab Emirates (UAE) economy was examined by Marashdeh, Naziruddin & Al-Malkawi (2012) using time series data from 1974-2008, the model was estimated using Autoregressive Distributed Lag (ARDL) technique. The results show a negative and statistically significant a bi-directional causal relationship between financial development and economic growth. The UAE financial system was still in the transition phase and needs to reach a certain level of development before it will be able to promote economic growth. Ozturk, Ilhan (2008) investigate the causality between financial development and economic growth in Turkey for the period 1975-2005 using a vector autoregression (VAR) framework. The results of VAR suggest ther is no long-run relationship between financial sector development and GDP growth, furthermore, the study shows unidirectional causal relationship from GDP growth to financial development. Erdal, Veli Şafakli and Behiye (2007) studied the causal relationship between financial sector and economic growth for Northern Cyprus applying Ordinary Least Squares (OLS) technique. The results of the study show that there is an insignificant positive effect of financial sector on GDP growth. Ruda Pradhan (2009) examined the causal nexus between financial development and economic growth in India using VAR. results revealed unidirectional causality from market capitalization to economic growth. Neusser and Kugler et al. (1998) investigated the long run relationship between financial depth and economic growth. The empirical findings provided supporting the supply-leading phenomenon. Xu (2000) revealed the effect of financial development on output for 41 countries between 1960 and 1993 using a vector-autoregressive (VAR), and concludes that, the financial development follows economic growth and has slight effect on it. Chang (2002) used the VAR model to test the demand-following and the supply-leading hypothesis for Mainland China. The empirical findings of granger causality test revealed that there is no assocition between financial development and growth, the cointegration test provides a long-run relationship among GDP, financial sector indicators and the trade. Jayaraman (2007) used private sector credit as determinant of financial sector development-growth nexus literature he concludes that a single index such as private sector credit is an inappropriate measurement of financial development and therefore not a reliable indicator at all. Thus, the study developed a measure based on the most frequently used variables which include banks liquid liabilities, domestic credit to private sector and the ratio of commercial bank assets to entire commercial banks and central bank assets. Mohamed, Patricia et al. (2008) studied the relationship between financial development and economic growth in Sierra Leone over the period 1970-2008 using Autoregressive Distributed Lag approach ARDL. The empirical results indicate a positive relationship between financial development and economic growth. Adeoye (2007) , used three indicators to investigate the financial development nexus growth namely, ratio of money supply, ratio of bank deposits and ratio of bank credits to GDP as financial sector indicators in Nigeria, indicated that there is negative relationship between financial markets and economic growth. The recent study of Safiat A. Saber (2013) in her empirical investigation of long and short-run dynamic relationship between Sudan financial sector development and its economic growth. The results indicate that government expenditure, inflation, money supply and trade openness exert negative effects, while investment, private credit and bank deposits have positive effect on GDP. These results may be attributed to the weak capital base of Sudanese banks, the high cost of borrowing due to insufficient inter-bank competition, the risk of extending credit to sectors other than trade, which is considered by banks as unjustifiably high and the absence of a suitable climate for investment to promote private investment and economic growth in the long run. Songul Ka and Ilhan Oz (2009) employed GMM techniques and panel co-integration in sub-Saharan Africa to investigate the causality between financial development and economic growth. The empirical results of the study provide a bi-directional causal relationship between the GDP growth and the credit provided by the banking sector for the 24 of the study region countries. Emeka N. and Aham. K. Uko (2013), examined the financial developmentgrowth, found evidence of a positive effect of financial sector development on economic growth in Nigeria. However, credits to private sector and financial sector depth are ineffective and fail to accelerate growth. An empirical analysis by Anthony and Tajudeen RG. et la. (2010) Using the Vector Error Correction Model (VECM) to investigate the long-run and causal relationship between financial development and economic growth for ten countries in sub-Saharan Africa and found that there is a long run relationship between economic growth and financial sector indicators of selected countries in the region. Godfrey Ndlovu (2013), this study investigates the causal relation between financial system development and economic growth from a Zimbabwean perspective, based on two inter-related broad aims, the first being the established of cointegration relationship between the two and the ultimate direction of the causal relationship. The study provided existence of demand following financial development in Zimbabwe, there is unidirectional causality from economic growth to financial Vol. 6, No. 11; development. Dimitris K. Christopoulos, (2003) studied the relationship between financial development and economic growth for 10 developing countries using panel data. The findings provide strong support for the existence of a unidirectional equilibrium relation running from financial depth to GDP growth in real term.
Data and Econometric Methodology
The study employed annually data on selected variables from 1970-2011. A limitation of studies on the financial sector is that there is no single measure of financial sector development, therefore, instead of a single proxy; three measures are applied to improve robustness of the results. The first measure is money supply-GDP ratio (M2GDP) otherwise known as measure of financial deepening. The ratio measures the degree of monetization in the economy as well as the depth of the financial sector while it also shows an expansion of payment and saving functions. The second measure is the ratio of domestic credit to private sector to GDP (PCGDP) and the third is banks deposit liability to GDP (BDGDP). The paper used the cointegration procedure and vector error correction model (VECM) to test the long run equilibrium and short run relationship among the variables. According to Granger representation theorem, if the series are co integrated, the dynamic relationship involving the variables could be examined within VECM framework.
Where αβ / Z represents the long-run information on the process of Z . Specifically, the rows of β / are explained as the distinct co integrating vectors and the rows of α are indicate the speed of adjustment of the dependent variables towards the long-run equilibrium state. The specific form of the VEC model is given as: Where, ∆ represents lag operator and p stands for lag length in the above VECM framework. The above framework allows for causality direction. ECT shows error correction term. The ECT coefficient i.e. 
Empirical Results
The empirical works start use unit root to check the stationarity of the variables, the results of Augmented Dickey Fuller ADF test showed that all the variable were non-stationary in levels but stationary in first difference, implying that all the variables are integrated of order one (I) in table (2). Since the variables were integrated of same orders they could be cointegrated and thus we could proceed to construct a vector error correction model (VECM). An appropriate optimal lag length was found to be two using the Akaike Information Criteria (AIC) and results are shown in table 4. The results of some selected variables from VECM estimates are presented in table (4). The results show that credit to the private sector (PCGDP), deposit liability (BDGDP) were significant at 1 per cent with expected sign a 1% rise in credit to the private sector (PCGDP), deposit liability (BDGDP) lead an increase in economic growth by 0.08 and 0.13 respectively during the study period. It is obvious that a modest contribution to growth show that financial institutions in Sudan seem to have played a minor role in accelerating economic gwth process. This low response of of GDP growth to such indicators indicates that weak capital base of Sudanese banks and the absence of an appropriate investment climate required. Hence its need further improvements to ascertain efficiency and competition among commercial banks thereby reduce bank concentration. while financial deepening (M2GDP) is significant with unexpected sgin, As far as the joint test applied to the coefficients of www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 6, No. 11; each explanatory variable as well as vector error-correction term ECM(-1), there is a causal relationship between financial development and economic growth. The magnitude of the error correction model term provides the evidence of a long-run linkage between GDP growth and financial sector indicators. About 25% of disequilibrium will be corrected annually; it represents the speed of adjustment toward equilibrium. The VECM is stable, has no serial correlation, has no heteroscedasticity and the residuals are multivariate normal therefore, results passed all diagnostic statistics which are reported in table (4). With regard to short run results indicate that (PCGDP) and the bank deposits -GDP (BDGDP) were statistically significant and exert positive effect on economic growth, while money supply affects real GDP growth negatively which is not in tandem with general evidence in the empirical literature. Magnitude of (PCGDP) and bank deposits (BDGDP) have expected signs and results in the study are tandem with findings in some developing economies. In Sudan, for instance, Mohamed (2008) and Safiat A. Saber (2013) support the evidence of a weak relationship between financial intermediaries and economic growth presented in this study.These incredible results may be attributed to the banks inefficient allocation of their resources along with the absence of an appropriate investment climate required to promote growth in the long run.
Variance Decomposition
The results of variance decomposition of the model over ten year's horizon are presented in table (5) bellow. 
Impulse Response Functions
The impulse response functions were presented in Figure 1 . These indicate the long-run responses of a system of variables to one standard deviation shock to the system innovations spanning over ten (10) years. The results show that each variable respond significantly to its own one-standard deviation shock.
The first panel of Figure 1 explains how economic growth responded to various innovations, it's clear that there is a positive responses of growth to BDGDP and OCGDP that last for a longer period of time than M2GDP changes which revealed negative responses.
Conclusion
The study produces short and long term relationship between financial development and economic growth in Sudan using annual time series data during 1970-2012 by applying the VECM. The johanson cointegration test revealed the long-run relationship among the variables. As financial development indicators concerned, the empirical evidence indicated that ratio of broad money to GDP has nagative and statistically significant impact on economic growth. The the ratio of domestic credit to the private sector to GDP (PCGDP), the ratio of bank deposits to GDP (BDGDP) have a marginal positive impact on economic growth during the investigation period, which confirms ineffectiveness to accelerate growth. The results of this study show that financial development has made a small contribution to accelerate economic growth in Sudan. The coefficient of the lagged error correction term (-0.254625) is negative and statistically significant at the 1 percent level. The magnitude of the coefficient implies that 25 percent of the disequilibrium caused by previous year's shocks converges back to the long-run equilibrium in the current year. To strengthen and enhance the weak relationship between financial sector development and economic growth in Sudan, attention should be given to financial reforms and changes in the real sector of the economy through innovations, adequate and effective regulation and efficient mobilization of funds and direct funding to the most productive sectors. 
